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Abstract
Objective: To assess the prevalence of Glenohumeral Internal Rotation (GIRD)
deficit in recreational Bowlers. Methods: This observational study consisted
of recreational cricketers (18-25 years) from various cricket academies and
cricket clubs in Belagavi city. The GIRD was measured with a goniometer. Both
the dominant and non-dominant shoulder were assessed and compared to
measureGIRD. This study involved 93 bowlers, predominantlymale (90%), aged
between 18 and 25 years. Findings: A positive linear association was found
between GIRD and age (𝑟 = 0.369,𝑝 = 0.001), as well as between GIRD and
years of experience (𝑟 = 0.263,𝑝 = 0.011), indicating that both increasing age
and greater experience are associated with a higher likelihood of developing
GIRD in bowlers. The study concluded that the prevalence of GIRD amongst
cricket bowlers is 37%. The study highlights a significant prevalence of GIRD
among bowlers, particularly as they age and gain experience. Novelty: The
study’s findings highlight the importance of implementing targeted strategies
to preserve shoulder function and prevent injury.
Keywords: Cricket; Bowlers; GIRD; Shoulder injury; Glenohumeral internal
rotation deficit

1 Introduction
Cricket is a popular sport that calls for a blend of talent, physical fitness, and strategic
thinking. Cricket players are particularly vulnerable to overuse and impact injuries,
especially in the shoulder, because of the frequent overhead motions required for
bowling and throwing. Cricket players, especially bowlers, subject their shoulders to
significant loads due to repetitive overhead motions. These actions generate rotational,
compressive, and shear forces on the shoulder joint, particularly stressing the rotator
cuff and surroundingmuscles. Over time, this can lead to injuries like tendinitis, rotator
cuff tears, and labral damage. (1)

GIRD, a condition marked by a considerable decrease in the dominant shoulder’s
internal rotation (IR) range of motion relative to the non-dominant side, is one of the
most common adaptations observed in athletes who throw overhead. A loss of more
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than 20∘ of internal rotation with respect to the contralateral shoulder is currently considered GIRD. (1)
Overhead sportsmen commonly acquire GIRD as a result of the repeated nature of throwing in sports like cricket, which

alters shoulder flexibility and mobility. The glenohumeral joint’s total range of motion becomes unbalanced as a result of this
disorder, which usually causes decreased internal rotation and greater external rotation (2). The likelihood of shoulder problems
such as rotator cuff tears, labral injury, and impingement syndromes is greatly increased over time by these biomechanical
adaptations, scapular dyskinesis, and muscle imbalances (3).

While many studies have examined shoulder adaptations and injury mechanisms in overhead athletes, much of the research
has been centered around baseball pitchers and other throwing sports. However, there is limited information on how GIRD
(GIRD) affects cricket bowlers, particularly those at the recreational level. Most available studies focus on elite and professional
players, overlooking the fact that recreational cricketers are increasing in number and may also be at risk of shoulder
dysfunction (4). Thus, this study aims to find the prevalence of GIRD in recreational bowlers.

2 Methodology
This observational study included 93 recreational cricket players recruited from various cricket clubs and academies.
Participants were between 18 and 25 years old and comprised both spin and pace bowlers. Players were excluded if they had any
symptomaticmusculoskeletal injuries in the past sixmonths that restricted their ability to play or if they had any neuromuscular
or cardiovascular conditions.

The study was conducted following ethical approval from the Institutional Ethics Board. The study was registered under
Clinical Trial Registry of India with the reference number CTRI/2024/09/073748. Before participation, all subjects were
informed about the purpose and procedures of the study, and written informed consent was obtained.

GIRD was assessed using a goniometer to measure internal rotation range of motion. Patients were positioned supine with
the shoulder abducted to 90 degrees and the elbowflexed to 90 degrees, ensuring the humeruswas supported on the examination
table. The goniometer axis was aligned over the olecranon process of the ulna, with the stationary arm perpendicular to the
floor and the movement arm aligned with the ulnar side of the forearm. Patients were then instructed to internally rotate their
shoulder bymoving their palm downward toward the floor, while ensuring that themotion occurred solely at the shoulder joint
without compensatory movements from the scapula or trunk. At the end range of internal rotation, the measurement on the
goniometer was taken. The expected range of motion for internal rotation was typically between 0 to 70 degrees. To ensure the
measurement reflected isolated glenohumeral internal rotation, the examiner palpated the coracoid process and monitored for
any scapular or thoracic compensatorymovements throughout themotion.The scapulawasmanually stabilizedwhen necessary
to prevent anterior tilting or rotation. (4), (5)

Each participant underwent three separate measurements, and the average value was recorded. GIRD was calculated by
subtracting the internal rotation range of the dominant shoulder from that of the non-dominant shoulder.

2.1 Statistical Analysis

Thedata were statistically analyzed by SPSS version 23 software.The normality of data was tested through the ShapiroWilk test.
The prevalence of GIRD was calculated through prevalence analysis. Karl Pearson correlation was done to find the correlation
between GIRD and age, days of practice and years of experience. Probability values of <0.005 were considered significant

3 Results and Discussion

3.1 Prevalence of GIRD

Among the 93 bowlers of which 40 bowlers were left hand bowlers and 53 were right hand bowlers, of these 57 bowlers were
medium passed and 36 were fast bowlers. Among these bowlers 37% (𝑛 = 34) exhibited a GIRD of 20∘ or more, confirming a
significant prevalence of the condition. The remaining 63% (𝑛 = 59) had a GIRD score of less than 20∘, suggesting that while
not all bowlers experience significant internal rotation deficits, a considerable number do (Table 1, Figure 1).

Table 1.The distribution of GIRD scores and their prevalence among participants
GIRD Score Frequency Prevalence Rate
< 20 59 63%
>= 20 34 37%
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Fig 1.The GIRD prevalence

3.2 GIRD and Age

A statistically significant positive correlation was observed between GIRD and age (𝑟 = 0.369,𝑝 = 0.001), indicating that older
bowlers exhibited greater degrees of internal rotation deficit (Table 2).

3.3 GIRD and Years of Experience

A positive correlation was observed between GIRD and years of experience (𝑟 = 0.263,𝑝 = 0.011), reinforcing the idea that
bowlers with more experience are at a higher risk of developing shoulder mobility restrictions (Table 2).

3.4 GIRD and Weekly Practice Frequency

No significant correlation was found between GIRD and the number of practice days per week (𝑟 = −0.072,𝑝 = 0.492),
indicating that practice frequency alone does not appear to contribute significantly to the development of GIRD (Table 2).

Table 2.The relation between the age, days of practice and years of experience with with p value <0.05*
Variable r-value p-

value

GIRD

Age 0.369** 0.001*
Days of Practice -0.072 0.492
Years of Experience 0.263* 0.011*

4 Discussion
The findings of this study provide valuable insights into the prevalence of GIRD among recreational cricket bowlers. A
significant proportion of bowlers exhibited GIRD, with 37% of participants having a deficit of 20∘ or more. This indicates that
a substantial number of bowlers experience reduced shoulder mobility, which can lead to functional limitations and increased
injury risk over time.
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The findings of this study can be contrasted with those of Standoli et al. (2024), who examined the prevalence of GIRD in
elite swimmers. Their study identified GIRD in 18.1% of participants, significantly lower than the 37% prevalence observed
in cricket bowlers in the current study. The disparity in GIRD prevalence between the two groups could be attributed to the
fundamental differences in shoulder biomechanics and training adaptations between swimming and bowling. It should also be
considered that swimming is a bilateral activity involving both shoulders symmetrically, which may promote balanced muscle
development and joint mobility. In contrast, cricket bowling is a unilateral, high-intensity repetitive action that predominantly
loads one shoulder, potentially increasing the risk of asymmetrical adaptations and the development of GIRD. (6)

A clear positive correlation between GIRD and age was observed, showing that older bowlers tend to have greater internal
rotation deficits. This suggests that prolonged exposure to overhead bowling motions contributes to cumulative stress on
the shoulder joint, leading to adaptive changes such as posterior capsule tightness and altered scapular movement patterns.
Similarly, a positive correlation between GIRD and years of experience highlights that the longer an individual has been
bowling, the more likely they are to develop shoulder mobility restrictions. These findings align with research conducted on
other overhead athletes, such as baseball pitchers and volleyball players, where repetitive high velocity throwing motions have
been shown to result in gradual changes to the shoulder’s range of motion over time. (7), (8)

Kalo et al. investigated youth tennis athletes assessing the relationship between training history and GIRD. Their findings
indicated that years of tennis training correlated significantly with internal rotation asymmetry, but age itself was not a
significant factor in shoulder mobility changes. He also found that days of practice per week (4–6 days) were not a significant
factor in the development of GIRD among youth tennis players. Instead, their study indicated that the total years of practice
played a more crucial role in shoulder mobility adaptations. Despite high weekly training frequency, no direct correlation was
observed between training volume (hours per week) or days of practice and internal rotation loss. (9)

The results of this study can be contrasted with the findings of Perumal et al., who investigated GIRD in professional fast
bowlers and its correlation with bowling speed. Unlike the present study, which found a high prevalence of GIRD, Perumal et
al. reported that none of the fast bowlers in their samplemet the clinical threshold for GIRD.The difference in findings could be
attributed to several key factors, including the level of play (professional vs. recreational), training intensity, and biomechanical
variations between fast bowling and recreational bowling (10).

Doyscher et al. examined GIRD in elite gymnasts and its impact on shoulder function. Their study found that gymnasts
developed bilateral GIRD, whereas the present study identified unilateral GIRD in cricket bowlers, predominantly in the
dominant arm. This difference likely arises due to the distinct biomechanical demands of each sport. While cricket bowlers
rely on high-velocity, unilateral throwing motions, gymnasts experience repetitive overhead loading on both shoulders, which
results in symmetrical internal rotation deficits. (11)

Thefindings of this study align with those of Olivier et al., who examined asymmetries in shoulder range of motion and their
role in cricket-related injuries. Their study found that shoulder Internal Rotation differences greater than 10∘ were associated
with a higher risk of injury during the cricket season. Similarly, our study observed a notable difference between the dominant
and non-dominant shoulder Internal rotation, supporting the notion that repetitive overhead movements in cricket result in
long-term shoulder adaptations and mobility imbalances (12). However, unlike Olivier et al, who focused on elite provincial
and club cricketers, this study targeted recreational players, who may not have access to structured rehabilitation and injury
prevention programs. This difference may explain why a higher prevalence.

Interestingly, no significant correlation was found between GIRD and the number of practice days per week. This suggests
that training frequency alone does not directly contribute to the development of GIRD, and that the cumulative effect of years
of bowling and repetitive movement patterns plays a more significant role. (13) However, the results from this study indicate that
it is not just the intensity of training but rather the duration of exposure to bowling over multiple years that has a greater impact
on shoulder mobility.

4.1 Future Scope

Future research should focus on long-term tracking of GIRD progression in cricket bowlers to determine its impact on
performance and injury risk. Comparing recreational and professional players can help identify whether training load,
biomechanics, or recovery strategies influence GIRD severity. Developing cricket-specific screening and rehabilitation
programs will be crucial in preventing shoulder injuries. Additionally, gender-specific research is needed to explore differences
in shoulder adaptations among male and female cricketers. A deeper understanding of GIRD’s impact on bowling efficiency,
endurance, and accuracy will allow for better training protocols and long-term athlete development. Implementing structured
mobility and strengthening programs tailored to cricket-specific demands can help bowlersmaintain optimal shoulder function
and prevent performance limitations. Future research should also focus on longitudinal studies to track GIRD progression
over time, compare findings between recreational and professional players, and assess the effectiveness of corrective exercise
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protocols, plyometric training and scapular exercises. By addressing these gaps, cricket players can benefit from targeted injury
prevention strategies, ultimately improving their longevity and efficiency in the sport. While the number of practice days per
week was recorded, specific measures of bowling or throwing load such as the number of deliveries, intensity, or duration
were not captured in this study. Given the physical demands and repetitive nature of bowling in cricket, future studies should
incorporate detailed workload metrics to better understand their impact on recovery, performance, and injury prevention.

5 Conclusion
This study highlights the prevalence of GIRD among recreational cricket bowlers, revealing that a significant proportion of
players experience reduced internal rotation in their dominant shoulder. The findings suggest that age and years of experience
are key factors contributing to the development of GIRD, as prolonged exposure to repetitive overhead bowling motions leads
to structural adaptations in the shoulder joint.

Given these findings, there is a clear need for routine screening and preventive interventions to minimize the long-term
effects of GIRD in cricket bowlers.
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